This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

. TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
G06K 17/00 



Al 



(11) International Publication Number: WO 00/65532 

(43) International Publication Date: 2 November 2000 (02. 1 1 .00) 



(21) International Application Number: PCT/US00/1 1304 

(22) International Filing Date: 27 April 2000 (27.04.00) 



(30) Priority Data: 
99303314.1 



28 April 1999 (28.04.99) 



EP 



(71) Applicant (for all designated States except US)i THE PROC- 

TER & GAMBLE COMPANY [US/US]; One Procter & 
Gamble Plaza, Cincinnati, OH 45202 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): ASHTON, Kevin, John 
[GB/GB]; 8 St. Giles Road, London SE5 7RL (GB). 

(74) Agents: REED, T„ David et al.; The Procter & Gamble 
Company, 5299 Spring Grove Avenue, Cincinnati, OH 
45217-1087 (US). 



(81) Designated States: AE, AL, AM, AT, AT (Utility model), AU, 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, CZ 
(Utility model), DE, DE (Utility model), DK, DK (Utility 
model), DM, EE, EE (Utility model), ES, FI, FI (Utility 
model), GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, KP, KR, KZ, LC f LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, 
RU, SD, SE, SG, SI, SK, SK (Utility model), SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW) 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR. IE, IT, LU, MC, NL. PT, SE), OAPI patent (BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, 
TD, TG), 



Published 

With international search report. 



(54) Title: STORAGE SYSTEM 




(57) Abstract 

A storage system has one or more supports, for example, shelves (1) and, one or more sensors (3) which are arranged to detect the 
presence of transponders (6) associated with items (7) to be stored on the shelves. Information can thus be from the transponders, and 
transmitted to , for example, a data processing unit. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


n 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


Untied Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cflte d' I voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/65532 



1 



PCT/US00/11304 



STORAGE SYSTEM 

The present invention relates to storage systems and, more particularly, to 
storage systems of the type used to display items in a supermarket or the like. The term 
'storage' is thus used in the context of the present application to mean a system on or in 
which items may be held temporarily or semi-permanentiy until moved therefrom, such 
as display shelving systems in retail outlets and the like, warehouse shelving, etc. 

A number of difficulties exist in factories, wholesale outlets, and retail outlets 
such as supermarkets, in maintaining a stock of items and displaying items for sale to 
shoppers, etc. In particular in a retail outlet, it is necessary for the stocking of items on 
the shelves and similar supports to be monitored and, conventionally, this involves 
personnel carrying out a visual check and/or count in order to ensure that items are 
always available for purchase. However, this is obviously both time-consuming, prone to 
error, and expensive in staff costs. Additionally, changes in the pricing of items have to 
be indicated on the shelf and this again requires staff intervention. In both of these 
processes, monitoring and price adjustment, mistakes by staff can cause considerable 
annoyance and additional work. 

The present invention is aimed at applying a system which can be used to 
overcome these problems as well as create additional advantages. 

According to the present invention there is provided a storage system comprising 
one or more supports and, associated with the supports, one or more sensors arranged 
to detect the presence of transponders associated with items to be stored on the 
supports, to read information from the transponders, and to transmit information read 
from the transponders to, for example, a data processing unit. 

The storage system may be a shelving system, for example, a display system as 
used in retail outlets or the like, or in warehouses etc. 

An inventory control system may include a storage system as defined above, 
together with a data processing unit arranged to receive information the sensor or 
sensors. 

The data processing unit is preferably a computer system programmed to 
maintain a database of information about individual items for stock control purposes and 
the like. 

In particular, the transponders may comprise RFID or multi-bit magnetic tags 
which may be attached to or otherwise integrally associated with items to be stored and 
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displayed on the shelves. 

By using such a system it is possible to detect or infer the presence, absence 
and removal of items from a support, eg. a shelf, either in real time or close to real time 
via continuous or continual intermittent polling. 

The system may be used in a number of ways to manage logistics and inventory 
of items, for example, to analyse the level of stock of items on individual supports such 
as shelves and. via a computer system, trigger replenishment when the number of items 
falls below a pre-determined threshold level. The supports may be provided with 
electronic displays so as to display the prices of items and other information if desired, 
enabling price changes to be indicated substantially instantaneously. The location and 
quantity of items can also be checked for compliance with agreed plans and designs and 
misplaced items may also be readily located by means of such a system. 

Accurate data about the off-take of items, for example, how many times an item 
is picked up and replaced before purchase, the effects of changes in store environment, 
e.g. signage, position, etc., and the identification of unusual shelf activity, e.g. the 
removal of large volumes of generally slow-moving items, may all be provided by such a 
system. 

A number of examples of systems according to the present invention will now be 
described with reference to the accompanying drawings in which Figs. 1 to 5 each 
provide a diagrammatic cross-sectional view of a storage system in the form of a 
shelving system intended for reading radio frequency ID tags (RFID tags) which may be 
attached to or embedded in the packaging of individual items displayed for sale. 

Fig. 1 illustrates a basic example in which a shelf 1 is supported from a wall 
panel or the like 2 along its rear edge, the shelf carrying, along its length, one or more 
antennas 3 which are shielded by appropriate shielding 4 from the shelf below and 
which, in effect, provide an antenna field 5 for the location and reading of information on 
RFID tags 6 attached to or embedded within items 7 disposed on the shelf 1. The RFID 
tags (which are conventional) each consist of an integrated circuit attached to a radio 
antenna affixed to substrate, and the shelf can send and receive digital data to the 
receiving antennae of the tags via radio signals at frequencies of the electro-magnetic 
spectrum including 125khz, 13.56mhz and 2.45ghz. 

The or each antenna 3 is connected via a suitable cable 8 or else via wireless 
transmission to a computerized inventory control system which maintains a database 
which is updated by information supplied from the RFID tags 6 via the antennas 3. 
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Fig. 2 illustrates a modified design in which items 7 are intended to be slung 
beneath a shelf 1 which includes a hook or similar device to hold the items. Again, 
appropriate shielding can be provided for the antenna 3. 

More complex designs may be necessary where items are intended for stacking 
one on top of another, because individual items may act as shields for the tag reading 
system by attenuating the radiation, so as to cause some tags to be unread. A more 
complex design is shown in Fig. 3 in which a pair of antennas are provided, one on the 
underside of an upper shelf 1 and another on the top of a lower shelf 1'. 

Still more complex designs, such as that shown in Fig. 4 may be provided where 
multiple items may be stacked on top of one another, in this case, a further antenna 3 
being disposed adjacent to the wall panel 2 or the like. Each of the antennas shown in 
Fig. 4 is disposed to detect a different set of tags depending upon the range and 
interference from the items themselves. Depending upon the information supplied by 
each tag, the computer system to which the antennas are attached will be able to 
identify or at least infer the number of products on the shelf. 

An alternative approach indicated in Fig. 5, is the use of shelf antennas that can 
detect at different frequencies or different field sizes indicated by the different antenna 
fields 5, 5\ The system may be used in combination with a further antenna 3 located, 
for example, as shown, in an opposing shelf. 

It will be readily apparent that a very wide number of possible configurations is 
available, depending upon the type of tags used, the items intended to be displayed, 
etc., and the present invention is not limited to any particular combination. 

A system of this type is capable of providing monitoring and tracking of items in 
real time or close to real time with a high degree of accuracy and precision without the 
need for manual intervention. This overcomes the currently labour-intensive shelf 
checking systems presently used and enables a number of problems to be overcome 
such as misplacement of items, failure to replenish removed of items with sufficient 
speed, non-detection of shelf "sweeping" by thieves, failure to reorder stolen or shrunken 
stock and the need to conduct laborious stock checks on a regular basis. 

Additionally, the tags may be read by appropriate checkout systems also 
connected to the computerized inventory system, providing additional information and 
verification. 
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CLAIMS 

1. A storage system comprising one or more supports and, associated with the 
supports, one or more sensors arranged to detect the presence of transponders 
associated with items to be stored on the supports, to read information from the 
transponders, and to transmit information read from the transponders to, for example, a 
data processing unit. 

2. A storage system according to claim 1, wherein at least one sensor is arranged 
to receive signals from a transponder comprising an RFID tag. 

3. A storage system according to claim 1 , wherein at least one sensor is arranged 
to receive signals from a transponder comprising a multi-bit magnetic tag. 

4. A storage system according to any of claims 1 to 3, wherein one or more of the 
supports includes an electronic character display. 

5. A storage system according to any of the preceding claims, wherein the supports 
comprise shelves. 

6. An inventory control system including a storage system according to any of 
claims 1 to 5, and a data processing unit arranged to receive information the sensor or 
sensors. 

7. An inventory control system according to claim 6, wherein the data processing 
unit is a computer system programmed to maintain a database of information about 
individual items held on the supports for stock control purposes and the like. 

8. An inventory control system according to claim 6 or claim 7, including software to 
analyse the level of stock of items on individual shelves and provide a signal indicative of 
the requirement for replenishment of the items when the number of items falls below a 
pre-determined threshold level. 

9. A system according to any of claims 6 to 8, when dependent on claim 5, 
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